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Designation: D 1535 - 68 



Standard Method of 

SPECIFYING COLOR BY THE MUNSELL SYSTEM 1 


This Standard is issued under the fixed designation D 1535; the number immediately following the designation indicates 
the year of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the 
year of last reapproval. 

Note —Editorial correction was made in Table 1 in January 1969. 


1. Scope 

1.1 This method provides a means for spec¬ 
ifying the colors of objects in terms of the 
Munsell color system, a system based on the 
color-perception attributes, hue, lightness, 
and saturation. The method is limited to 
opaque objects, such as painted surfaces, 
viewed in daylight by an observer having 
normal color vision. This method provides a 
simple alternative to the more precise and 
more complex method of color specification 
based on spectrophotometry and the CIE sys¬ 
tem (l). 2 Provision is made for conversion of 
CIE data to Munsell notation. 

2. Definitions 

2.1 surface-color-perception solid —a cy¬ 
lindrical color solid based on the three percep¬ 
tual attributes, hue, lightness and saturation 
as shown in Fig. 1. This solid forms the basis 
of Munsell notation. The central, vertical axis 
dimension of the surface-color-perception 
solid represents the grays, extending from 
black at the bottom to white at the top. The 
lightness of a color perceived as chromatic 
(nongray) is represented in the color solid by 
distance above the base plane and is measured 
by the gray to which it is equivalent. Hue is 
represented by the angular position about this 
axis; saturation is represented by perpendicu¬ 
lar distance from the axis. If the observer has 
normal color vision, is adapted to daylight, 
and views the specimen illuminated by CIE 
Source C or Desoo on a middle gray to white 
background, the Munsell value of the speci¬ 
men correlates well with the observer’s per¬ 
ception of the lightness of its color. Under the 


same conditions, the Munsell hue of the speci¬ 
men correlates well with the observer’s per¬ 
ception of its hue, and the Munsell chroma 
with his perception of its saturation. 

2.2 Munsell color notation —a system of 
letters or numbers, or both, by which the color 
of any opaque object may be specified with 
respect to Munsell hue, H , Munsell value, V, 
and Munsell chroma, C, written in the form, 
H V/C. The Munsell color notation of a spec¬ 
imen is obtained by visual comparison with 
the Munsell hue, value, and chroma scales of 
the Munsell Book of Color, or determined 
from its daylight reflectance, Y , and chroma- 
ticity coordinates, x, y, in the CIE system by 
reference to the scales of the ideal Munsell 
system (2). 

Note 1 — Prior to 1968, this standard made a dis¬ 
tinction between the visually obtained Munsell 
Book Notation and the ideal scale color notation 
called Munsell Renotation. This distinction need no 
longer be made for all color chips made for the 
Munsell Book of Color now conform to the ideal 
scale notation. 

2.3 hue —the attribute of color perception 
by means of which an object is judged to be 
red, yellow, green, blue, purple, or intermedi¬ 
ate between some adjacent pair of these. 

2.3.1 Munsell hue —the attribute of a speci¬ 
men, in Munsell terms, which correlates with 
the perceived hue of the specimen. Two desig- 


1 This method is under the jurisdiction of ASTM Com¬ 
mittee D-l on Paint, Varnish, Lacquer, and Related Prod¬ 
ucts. 

Current edition effective Sept. 13, 1968. Originally is¬ 
sued 1958. Replaces D 1535 - 62. 

2 The boldface numbers in parentheses refer to the refer¬ 
ences listed at the end of this method. 
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nation systems for Munsell hue are shown in 
Fig. 2, a letter-number system, and an all¬ 
number system. The letter-number system is 
preferred. 

2.4 lightness— the attribute of color percep¬ 
tion by means of which an object is judged to 
reflect more or less light than another object. 

2.4.1 Munsell value —The daylight reflect¬ 
ance of a specimen expressed on a scale ex¬ 
tending from 0 for ideal black to 10 for ideal 
white by steps of approximately equal visual 
importance. Value notations are written V /. 
Achromatic or neutral colors are designated 
N followed by the value notation, thus: N 
5.0/. Technically, neutral N indicates colors 
with 0.0 chroma; but because this would not 
allow the gray series to be easily identified 
and segregated, the near-neutrals (usually 
considered as chromas under 0.5) are some¬ 
times indicated as A,-and the chroma, accom¬ 
panied by the nearest of the principal hue 
names, is placed in parentheses after the soli¬ 
dus (/) which follows the value number, as for 
example N 8.7/(K 0.3), N 6.0 /(B 0.1). 

2.5 Saturation —the attribute of color per¬ 
ception that expresses the degree of departure 
from the gray of the same lightness. All grays 
have zero saturation. 

2.5.1 Munsell chroma —the departure of a 
color from a gray having the same Munsell 
value, expressed on a scale extending from 0, 
by steps of approximately equal visual impor¬ 
tance, to about 20 for the strongest-colored 
specimens producible. Chroma notations are 
written: /C, thus chroma 5 is written: /5. 

3. Apparatus 

3.1 Munsell Book of Color , matte or glossy 
edition. 3 

3.2 Gray Masks with rectangular openings 
of Munsell book chip size. 

3.3 Daylight illuminating equipment or 
equivalent. 4 

4. Preparation of Test Specimens 

4.1 This method does not cover the prepa¬ 
ration of test specimens. If the preparation of 
test specimens is required in conjunction with 
this method, a mutually agreed upon proce¬ 
dure shall be established. 

5. Munsell Color Notation by Visual Means 

5.1 Lighting and Viewing Conditions — 


Place the specimen on a neutral background 
(middle gray to white), and illuminate it with 
natural or artificial daylight. The specimen 
should be viewed by an observer with normal 
color vision. Select a window in which the sun 
is not shining. A north window is usually used 
in the northern hemisphere. Place a table by 
the window so that light reaches the table top 
from the observer’s side, chiefly from the sky, 
and at angles centering on 45 deg from the 
horizontal. Place a canopy of black cloth 
above the working surface to prevent errors 
caused by reflections of light from the ceiling 
or room objects in the surface of the speci¬ 
men. View the specimen along a direction just 
far enough from the perpendicular to avoid 
reflection of the observer’s forehead. Although 
45-deg illumination and perpendicular view¬ 
ing are recommended by the CIE, converse 
conditions will give results equivalent to the 
recommended method if a black cloth is hung 
opposite the observer. 

5.2 Procedure —If both matte and glossy 
editions of the Munsell Book of Color are 
available, use the edition the gloss of which is 
closer to that of the specimen. Select the two 
adjacent Munsell constant-hue charts or 
chips between which the hue of the specimen 
lies. Place one on each side of the specimen. 
Cover the specimen and the charts with the 
gray masks so that the specimen and one 
chip from each chart can be seen. Move 
masks from chip to chip in order to find the 
chips most closely matching the specimen. 
The glossy charts have removable chips. 
When using these charts, the appropriate 
chips should be removed and placed immedi¬ 
ately adjacent to the specimen. Estimate, in 
order, the value, chroma, and hue by inter¬ 
polation or extrapolation of the chip designa¬ 
tions as described in 5.2.1 to 5.2.3. Inter¬ 
change positions of the charts, repeat the es¬ 
timations, and average the results. 

5.2.1 Value —Find the chips between which 
the value of the specimen lies. Estimate the 
value of the specimen to the nearest tenth of 
the one-value-step interval between adjacent 
value levels. Record the estimated value in 
front of the solidus, for example 4.2/. 

3 Available from the Munsell Color Co., 2441 N. Calvert 
St., Baltimore, Md. 21218. 

4 See ASTM Method D 1729, Visual Evaluation of 
Color Differences of Opaque Materials, which appears in 
\he Annual Book of ASTM Standards , Parts 21 and‘30. 
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5.2.2 Chroma —Move the masks so as to 
present successive colors of the same Munsell 
hue and value but of different chroma, and, by 
interpolation or extrapolation, determine the 
Munsell chroma of the color. Pay chief atten¬ 
tion to the Munsell chips having values near¬ 
est that of the specimen, and secondary atten¬ 
tion to those next nearest. Although all Mun¬ 
sell chips of the same chroma notation are 
intended to yield color perceptions having the 
same saturation, a slightly different estimate 
of chroma may be obtained by comparison 
with the chips of the next value. In such a 
case, average the estimated chromas. Note 
that there are usually two chroma steps be¬ 
tween adjacent columns of a chart. Estimate 
the chroma to the nearest fifth of the 2- 
chroma interval, and record the estimated 
chroma after the value estimate and solidus, 
for example 4.2/6.4. 

5.2.3 Hue —Estimate the hue of the speci¬ 
men by interpolation between the chips of the 
nearest Munsell value and chroma in the se¬ 
lected hue charts. Estimate to the nearest fifth 
of the 2.5-hue steps between adjacent hue 
charts. Record the hue estimate in front of the 
value-chroma estimate and separated from it 
by a space, for example 4.5 R 4.2/6.4. If the 
value and chroma of the specimen do not cor¬ 
respond closely to those of any chip, repeat 
the interpolation of hue with the next closest 
pair of chips and record the average. 

6. Munsell Color Notation from CIE Data 

6.1 Procedure —Convert the luminous re¬ 
flectance, Y and the chromaticity coordinates, 
x, y, of the specimen to Munsell color nota¬ 
tion by referring to Table 1 and Figs. 3 to 16. 5 

6.2 Find in Table 1 of the value, V, equiva¬ 
lent to the luminous reflectance, Y. Use Figs. 
3 to 16 to estimate hue and chroma for value 
levels on either side of the required value. 
Interpolate to adjust the hue and chroma to 
the required value level, assuming linearity 
between value levels. When the required value 
level differs from that of the nearest value 
level diagram by 0.05/or less, interpolation is 


not necessary. In such cases, use the hue and 
chroma derived from the nearest value level 
diagram. 

Note 2: Example —Obtain the Munsell notation 
for: Y = 46.02, x - 0.500, y = 0.454. 

(/) From Table 1, Y = 46.02 is equivalent to 
Munsell value 7.20. 

(2) Find hue and chroma by interpolation be¬ 

tween value levels 7 and 8 of Figs. 11 and 
13. On Fig. 13, for x = 0.500, y = 0.454, 
the Munsell hue is just redder than 
10.017?. Since the difference is less than 
0.25 hue step, read it as 10.017?. The 
chroma lies between 14 and 16, estimated 
at 14.6. On Fig. 11, for x = 0.500, v = 
0.454, the hue lies at 10.017? and the 
chroma between 12 and 14, estimated at 

13.1. 

(3) Since value 7.2 is two tenths of the difference 

between values 7.0 and 8.0, the interpo¬ 
lated hue will be that of value 7 plus 0.2 
times the difference between the hues read 
from Figs. 11 and 13. Since the hue on Fig. 
13 is 10.017?, and on Fig. 11 is 10.017?, no 
interpolation is required. The interpolated 
chroma will be that read at value 7 plus 0.2 
times the difference between the chromas 
read from Figs. 11 and 13. Since the 
chroma on Fig. 13 is .14.6, and on Fig. 11 is 

13.1, the interpolated chroma will be 

13.1 + [0.2(14.6 - 13.1)] - 13.4. 

(4) The complete Munsell color notation is 

10.017? 7.2/13.4. 

6.3 Munsell Notation of Dark Colors — 
Determine color notations for Munsell values 
less than 1 by referring to the published exten¬ 
sion of the Munsell system to very dark colors 
(3). 

7. Report 

7.1 Report the notation in the Munsell 
color system, specifying whether the notation 
was obtained visually from matte or glossy 
book, or by conversion of colorimetric data. 

8. Precision 

8.1 The estimated precision within which a 
color notation can be determined by visual 
comparison is 0.5 hue step, 0.1 value step, and 
0.4 chroma step. 

Figures 8. 10, 12, 14, and 16 are enlargements of the 
low-chroma areas of Figs. 7, 9, 11, 13, and 15. Large-scale 
diagrams of Figs. 3 through 16 are available from the Mun¬ 
sell Color Co,, 2441 N. Calvert St., Baltimore, Md. 21218. 


236 




SI D 1535 

References 


(1) ASTM Recommended Practice E 308, for 
Spectrophotometry and Description of Color in 
the CIE 1931 System, which appears in this 
publication. 

(2) “Final Report of the OSA Subcommittee on the 
Spacing of the Munsell Colors,” Journal , Opti¬ 
cal Soc. Am., JOSAA, Vol 33, 1943, p. 385. 


(3) “Extension of the Munsell Renotation System 
to Very Dark Colors,” Journal , Optical Soc. 
Am., JOSAA, Vol 46, 1956, p. 281. 

(4) Nimeroff, I., “Colorimetry,” Monograph 104 , 
Nat. Bureau Standards, NBS, January 1968. 

(5) Prepared for D. Nickerson, U. S. Dept, of Agri¬ 
culture. 


237 










Vv 

10.00 

9.99 

8 

7 

6 

5 

9.94 

3 

2 

1 

0 

9.89 

8 

7 

6 

5 

9.84 

3 

2 

1 

0 

9.79 

8 

7 

6 

5 

9.74 

3 

2 

1 

0 

9.69 

8 

7 

6 

5 

9.64 

3 

2 

1 

0 

9.59 

8 

7 

6 

5 

9.54 

3 

2 

1 

0 


TABLE 1 Luminous Reflectance, Y, in Percent Relative to MgO, Equivalent to Munsell Renotation Value, V (2) 
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FIG. 1 Dimensions of the Surface-Color-Perception Solid (4). 
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FIG. 5 Munsell Value 3—Loci of Constant Hue and Constant Chroma in CIE (x, .y) Coordinates (2). 
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FIG. 6 Munsell Value 4—Loci of Constant Hue and Constant Chroma in CIE (x,» Coordinates (2). 
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FIG. 7 Munsell Value 5—Loci of Constant Hue and Constant Chroma in CIE (jc, y) Coordinates (2). 
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FIG. 9 Munsell Value 6—Loci of Constant Hue and Constant Chroma in CIE (x, j>) Coordinates (2). 
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FIG. 11 Munsell Value 7—Loci of Constant Hue and Constant Chroma in CIE (jc, j) Coordinates (2). 
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FIG. 12 Munsell Value 7—Loci of Constant Hue and Constant Chroma, Near Gray, in CIE (x, y) Coordinates (5). 
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FIG. 13 Munsell Value'8—Lod of Constant Hue and Constant Chroma in CIE (jc, >>) Coordinates (2). 
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FIG. 14 Munsell Value 8—Loci of Constant Hue and Constant Chroma, Near White, in CIE (x, y) Coordinates (5). 
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FIG. 15 Munsell Value 9—Loci of Constant Hue and Constant Chroma in CIE (jc, y) Coordinates (2). 
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FIG. 16 Munsell Value 9—Loci of Constant Hue and Constant Chroma, Near White, in CIE (x, Coordinates (5). 


























































































